In this paper we express R. D. Mindlin's version of plate flexure equations, which take transverse shear and rotary inertia into account, in general orthogonal curvilinear coordinates and then we specialize these to polar and elliptical coordinates in order to find the frequency equations for the normal modes of vibration of the circular and elliptical plates respectively. In particular, we wish to discover those of the eight natural boundary conditions for which the normal modes of vibration are expressible in terms of product functions.
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In rectangular coordinates, the bending moments (Mx , My), twisting moments {MVI = -Mzv) and shear (Q* > Qy) are given by the equations: -MrMi1+i1)' « Q* = k'Gh( g + *,), Q, = k'Gh(~ + *"),
where ypx ,ypy , and w are plate displacements; D, G, and n are the plate modulus, shear and Poisson's ratio respectively; h is the plate thickness, and k2 = w2/12 is a constant for any plate.
In the case of free vibrations, Mindlin has shown that w, \p, , and can be expressed in terms of the three functions wx , w2 , and w3 by the following equations:
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= {My -Mx) sin 0 cos 0 + Myx(cos2 0 -sin2 0), 0 being the angle between the normal to the boundary and the x-axis. The classical Lagrange theory of plates is a good approximation only when the wave length is large in comparison with the thickness of the plate, and this restricts the theory generally to low frequency vibrations. The present theory permits extensions to moderately high frequency modes, essentially because it includes coupling between flexual and shear motions.
Transforming equations (a), (b), and (c) into general orthogonal curvilinear coordinates we have:
where:
1=1 when j = £ and i = 2 when j = Specializing equations (A) and (JB) into polar and elliptical coordinates we have: for polar coordinates = 1, h2 = 1/r , , t dwi 1 r i\ dw* 1 1 dw3
For elliptical coordinates h\ = h\ = C2(cosh2 £ -cos2 57) C2(cosh 2? -cos 2rj) ' 
where 2k< = 5VC, C is the semi-focal length of the elliptical plate.
We will now find the frequency equations for the normal modes of vibrations of the circular and elliptical plates which satisfy the following eight boundary conditions:
CIRCULAR PLATE ELLIPTICAL PLATE It should be remarked that the boundary conditions that we are assuming are particular and that other values could be assumed for the quantities involved if desired.
By assuming that the solutions of equations (E) and (G) are expressible as product solutions we obtain the following respective pairs of ordinary differential equations: 
Problem 2: \f/r = \p9 = Qr = 0 for r = r" .
-UJito , r") + .4l2)(<r2 -1) , r0) + ^3) r~ 7"(53 , r") = 0, Ai'WKa. , r0) + Al2)<r2JU82 , r0) + 0 = 0, 
